Aggressive behaviour is not the main symptom of autism spectrum disorders, and if it occurs in this population, it is a consequence of some other factors. Objectives: With regard to that, the aim of this paper is to determine to what extent certain aspects of executive functions, severity of autism, sleep habits, and parenting actions contribute to the manifestation of different forms of aggressive behaviour in children with an autism spectrum disorder. Methods: The sample included 40 children with autism spectrum disorders, 5-7 years of age (M=6.18, SD= .55). The following instruments were used in the assessment: The Children's Scale of Hostility and Aggression -Reactive/Proactive, Gilliam Autism Rating Scale -Third Edition, The Children's Sleep Habits Questionnaire and Behavior Rating Inventory of Executive Function. Results: The obtained results showed that sleep problems were the most significant predictor of verbal, physical and covert aggression. From the domain of behavioural aspects of executive functions, only task monitor was a significant predictor of bullying, and inhibit and shift were significant predictors of hostility. From the field of autistic disorders, significant predictors of aggressive behaviour were emotional responses (as predictors of bullying, covert aggression and hostility), and maladaptive speech (as a predictor of verbal aggression, covert aggression and hostility). Punitive discipline was a significant factor only in explaining verbal aggression. Conclusion: Practical implications of this research indicate that, in treating aggressive behaviour in children with ASD, more attention should be paid to sleep habits, practising task monitor, inhibit and shift skills, and avoiding rigorous punitive measures.
Introduction
There are many definitions of aggression, however, most authors agree that it is a form of behaviour with the aim to inflict injury, harm or unpleasantness on others (Anderson & Bushman, 2002; De Almeida et al., 2015; Miczek et al., 2007) . According to contemporary understanding, there are two main types of aggression: proactive aggression, where the motive is to achieve an objective with aggressive behaviour, and reactive, i.e. provoked, aggression, which occurs in response to aggressive behaviour of others or similar disturbing circumstances (Eagly & Steffen, 1986) . In further division into subtypes, some authors distinguish between verbal and physical aggression, bullying, covert aggression, and hostility (Farmer & Aman, 2009 ). Verbal aggression is most frequently manifested in shouting, swearing, threatening, teasing, while physical aggression is manifested in physical assault on another person (Žužul, 1989) . Bullying is repetitive aggressive behaviour characterised by attacks on others who typically have difficulties in defending themselves because they are at a disadvantage compared to the bully (Smith, 2016) . Indirect aggressive behaviour is covert aggression, which is often manifested as manipulative behaviour with adverse effects on another person (Žižak & Jeđud, 2005) , while hostility is defined as an impulsive, unplanned, emotional reaction to a perceived threat (Ahsan, 2015) . Most research studies on aggressive behaviour in people with autism spectrum disorders (hereafter ASD) focus on examining the functions of such behaviour (Farmeret al., 2015) . The results of studies which examined the incidence of aggressive forms of behaviour indicate a somewhat higher incidence of these problematic patterns of behaviour in the population of people with ASD compared to people with intellectual disabilities and other types of atypical development (Hattier, Matson, Belva, & Horovitz, 2011) . However, the authors emphasize that in the population with ASD, as well as in the general population, high levels of aggression are not expected, but that increased aggression occurs as a consequence of some other factors, and not ASD directly (Farmer & Aman, 2009 ). In accordance with this, Farmeret al. (2015) point out that there is insufficient research to examine both risk and protective factors associated with different types of aggressive behaviour in the population of people with ASD. The severity of ASD symptoms is inconsistently related to the manifestation of aggressive behaviour. With regard to that, Matson & Rivet (2008) point to the existence of such relation, while other authors have not found significant correlations between these two constructs (Kanne & Mazurek, 2011; Visser, Berger, Prins, Van Schrojenstein Lantman-De Valk, & Teunisse, 2014) . Sleep difficulties are one of the most common problems in people with ASD (Cortesi, Giannotti, Ivanenko, & Johnson, 2010) . The most frequent sleep difficulties in children with ASD include getting them to sleep, insomnia, night awakenings, nightmares and daytime drowsiness (Krakowiak, Goodlin-Jones, Hertz-Picciotto, Croen, & Hansen, 2012) . Research results indicate that sleep problems are significant risk factors of aggressive behaviour in children with ASD (Аdams, Matson, & Jang, 2014; Chen et al., 2017) . The findings of some studies indicate that parenting behaviour and actions may also be related to the manifestation of aggressive behaviour in children with ASD. Research by Dieleman et al. (2017) shows that when children with ASD manifest externalizing behavioural problems, a lower level of closeness between parents and children is registered, and also, in these situations, parents report lower levels of parental competence. When children with ASD manifest aggressive behaviour, or behaviour which breaks the rules, parents feel as if they have no control over their child's behaviour and see that as a reflection of their own incompetence.Certain studies show that deficit in executive functions contributes to the presence of repetitive behaviours in children with ASD (Boyd, McBee, Holtzclaw, Baranek, & Bodfish, 2009) , and that problems with shifting difficulties influence the manifestation of aggression (Visser et al., 2014) .
Aim od the Article
The aim of this research is to determine to what extent certain aspects of executive functions, ASD severity, sleep habits and parenting actions contribute to the manifestation of verbal, covert, and physical aggression, as well as bullying and hostility in children with ASD.
Materials and Methods

Sample
The inclusion criteria were: existence of ASD and the child's age from five to seven years. Any children who did not meet diagnostic criteria for autistic disorder or for age were excluded. The sample included 40 children with ASD, out of whom 37 were boys (92.5%) and three were girls (7.5%). The participants were 5-7 years of age (M=6.18, SD= .55). ASD was diagnosed by a child psychiatrist in all participants in the sample. The children did not use pharmacological therapy and had no other comorbid diagnoses. For the purpose of this research, the severity of autism was assessed in all participants by GARS-3 (Gilliam, 2014) . Descriptive data is shown in Table  1 . The presence of ASD can be confirmed in all participants on the basis of the calculated Autism index ( Table 2 ). Most participants had severe (60%) or moderate (35%) ASD symptoms. Only two participants (5%) can be classified as having mild ASD symptoms. The research also included 40 parents; 29 mothers (72.5%) and 11 fathers (27.5%). The parents were 28-45 years of age (M = 36.63, SD = 4.62). More than half of parents have higher education (60%), while 16 parents have secondary education (40%). Data were also collected from educators, 26-59 years of age (M = 36.70, SD = 7.92), with 2-39 years of work experience (M = 10.07, SD = 8.58).
Instruments
The Children's Scale of Hostility and Aggression -Reactive/Proactive (C-SHARP, Farmer & Aman, 2009 ) was used to assess aggression. The instrument assesses five dimensions of aggression: verbal aggression, bullying, covert aggression, hostility and physical aggression. The instrument consists of 48 items accompanied by a four-point scale (from 0absence of such behaviour, to 3frequent). The instrument showed good psychometric characteristics in a validation study, Cronbach's alpha coefficients ranged from .74 for Physical aggression to .92 for Verbal aggression (Farmer & Aman, 2009 ). In our study, Cronbach's alpha ranged from .81 for Covert aggression to .90 for the Bullying subscale. Gilliam Autism Rating Scale -Third Edition (GARS-3, Gilliam, 2014) was used to assess the severity of ASD symptoms. The instrument consists of 57 items accompanied by a four-point scale which assesses the extent to which a child manifests the described behaviour (from 0does not manifest such behaviour, to 3fully manifests such behaviour). This instrument includes six subscales: Restricted/Repetitive behaviours, Social interaction, Social communication, Emotional responses, Cognitive style and Maladaptive speech. Raw scores are converted to scaled scores according to the instrument manual, and then the Autism index is calculated on the basis of scaled scores. In previous studies, this instrument showed high reliability with Cronbach's alpha above .90 (Gilliam, 2014) (Reid et al., 2015) . In our research, the instrument showed high reliability -Cronbach's alpha ranged from .79 for Permissive discipline to .96 for Democratic discipline.
In addition to the mentioned instruments, basic sociodemographic data (gender, age, diagnosis) were also collected for each child.
Procedure
Prior to completing the questionnaires, parents and educators received an explanation as to the purpose of the research and asked to sign a written consent to participate in the research. Educators completed the following instruments: C-SHARP and BRIEF. Parents provided data for CSHQ and PBDQ. Information for GARS-3 was obtained by analysing data gathered from parents and educators.
Ethical considerations
Standard ethical procedures were followed throughout the study. Consent was sought and received from the special educators and from each participating child's parents. Special educators and parents were given a clear explanation of the purpose of the study, and informed that their data would be treated in confidence and that they would remain anonymous.
Data processing
For the purpose of this research, descriptive statistics (arithmetic mean, standard deviation, and interval valuesminimum and maximum), correlation analysis (Pearson correlation coefficient) and multiple linear regression were used in data processing. Data were entered and processed in SPSS for Windows, version 21. Table 3 shows descriptive indicators of the used instruments. In order to determine statistically significant bivariate correlation between the assessed variables aggression, parenting behaviours, sleep habits, behaviour executive function and autism severity, parametric Pearson correlation coefficients were calculated. The values obtained ranged from weak to moderate (Table 4) . Then, five regression models were tested, with aggression variables treated as criteria. In each of the five models, variables which were in previously conducted analyses singled out as significant correlates, were included as criteria. Sleep habitstotal score .598 .000
Results
Punitive discipline .211 .050
The Regression model shown in Table 5 indicates that Maladaptive speech, Sleep habitstotal score, and Punitive discipline, as predictors, can explain about 61% of Verbal aggression variance. Sleep habits stand out as the best predictor. The following table shows regression model for the Bullying criterion (Table 6 ). Sleep habitstotal score .556 .000
According to data presented in Table 7 , regression model was obtained in which Emotional responses, Maladaptive speech and Sleep habitstotal score can predict about 49% of Covert aggression. All three predictors significantly contributed to explaining the criteria, with sleep habit difficulties being the strongest predictor (β = .556, p < .01) of Covert aggression. The Regression model for the Hostility criterion is shown in Table 8 . Sleep habitstotal score .453 .000 Table 8 shows that the included predictors can explain about 69% of the Hostility variance. The strongest predictors were Sleep habitstotal score (β = .453, p < .01), and autistic disorders -Maladaptive speech (β = .402, p < .01) and Emotional responses (β = .451, p < .01). Inhibit (β = .645, p < .05) and Shift (β = .405, p < .05) also had a significant impact. Negative contribution of the Working memory predictor (β = -.769, p < .01), contrary to positive correlation of the predictor with the criterion, is a statistical artifact resulting from multicollinearity of the predictors. Table 9 shows regression model for the Physical aggression criterion. As shown in Table 9 , the predictors included in the model can explain about 41% of the Physical aggression criterion. Sleep habitstotal score (β = .451, p < .01) were the only significant predictor, while partial contributions of other predictors from the model were not significant. 
Discussion
This research was conducted with the aim to determine the most significant predictors of different subtypes of aggressive behaviour in children with ASD.
The obtained results showed that sleep problems were the most significant predictor of verbal, physical, and covert aggression, while they were the second most significant predictor of hostility (after inhibit). Similar findings on the importance of sleep problems for the manifestation of physical aggression in people with ASD are found in Mazurek, Kanne, & Wodka (2013) , who, when attempting to explain this relation, state that it is possible that sleep problems may underlie physical aggression, but that the relations between these two concepts have not been explored enough, and that future studies should determine the mechanisms of their interactions. These authors state that when planning treatment to mitigate aggressive behaviour, the possibility of influencing sleep problems should be considered. In the research conducted by Chen et al. (2017) , the results indicate that sleep problems are a significant risk factor for the occurrence of aggressive behaviour in both typically developing children and children with ASD. The authors believe that sleep problems may have a negative effect on prefrontal cortex, which leads to a decrease in emotional intelligence and difficulties in inhibitory control. Furthermore, they point to the relation between sleep problems and serotonin, which plays an important role in causing and modulating aggressive behaviour. From the domain of behavioural aspects of executive functions, only task monitor was a significant predictor of bullying, and inhibit and shift were significant predictors of hostility, while other variables were not significant predictors. In studies on typically developing children, inhibit is defined as a significant predictor of aggressive behaviour of different form and function (Utendale, Hubert, Saint-Pierre, & Hastings, 2011) , indicating that poor inhibitory control contributes to aggressive response to frustration or in situations when children want to achieve their goal (Poland, Monks, & Tsermentseli, 2016) . Shift is a cognitive ability to change and apply different strategies in new circumstances (Miller, Ragozzino, Cook, Sweeney, & Mosconi, 2015) . Since people with ASD resist changes, we assume that unplanned and unpredictable circumstances and events can be stressful and threatening for them, and thus cause an aggressive reaction. From the domain of autistic disorders, only emotional responses (for bullying, covert aggression, and hostility) and maladaptive speech (for verbal aggression, covert aggression and hostility) were significant predictors of certain aggression aspects. Emotional responses indicate children's reactions in situations when certain changes occur, or when a child is expected to solve tasks which are too difficult, when unexpected sounds are heard, or when a child is forbidden to do some activities. Since these reactions are manifested as rage attacks, frustration and anxiety, i.e. the assessed variables in some way overlap, it is not uncommon that there is a relation between emotional responses and different types of aggression. Regressive contribution of maladaptive speech in predicting hostility, verbal aggression, and covert aggression indicates that inappropriate use of speech (e.g. repeating abusive words they have heard somewhere before, presence of abnormal speech in pitch, intensity, etc.) can be interpreted by the environment as a form of aggression. In their research study, Matson & Rivet (2007) found that more severe basic symptoms of ASD were related to greater inclination towards provocative behaviour and point out that the symptoms related to communication disorders underlie aggressive and disruptive behaviour. The results of our research show that parenting behaviour can contribute to only one aspect of aggression, i.e. verbal aggression, through the aspect of punitive discipline. This finding may indicate that parents may provoke aggression in the verbal domain through inadequate parenting actions, which is consistent with previous findings that aggression may occur in response to aggressive behaviour of others or similar disturbing circumstances (Eagly & Steffen, 1986) .
Limitations
The results obtained in this study should be interpreted with caution, given the relatively small research sample. The presented results refer to boys with ASD, since the research sample was predominantly male. Future research should include more female participants, which would allow comparative analysis for children of both genders. Also, it would be significant for future research to include additional variables, extend the age range of the sample, and conduct longitudinal monitoring.
Conclusion
Despite its limitations, this research provides a new insight into possible predictors of different subtypes of aggressive behaviour. Practical implications of this research indicate that, in treating aggressive behaviour in children with ASD, more attention should be paid to sleep habits, practicing inhibit and shift skills, and avoiding rigorous punitive measures. Also, predictor knowledge should be used in conjunction with functional behaviour analysis to mitigate or eliminate inappropriate behaviours.
